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GEORGE W. SOULK, OF MERIDIAN, MISSISSIPPL.
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z .7 | A further object is to produce a rotary en-
. Be it known that I, GEORGE W. SOULK, of | gin'e_-wh_ich;\shagll- be simple in construction,
- Meridian, in the county of Lauderdale and ~easy to manipulate, and effectual in the per- s g
- State of Mississippi, have mnvented certain | formance of its functions, T
- 5 new and useful Improvements in Rotary En- | With these objects in view the invention
- gines; and I do hereby declare the following | consists in certain novel features of construc-
- tobe afull, clear, and exact description of the | tion and combinations and arrangements of =~
- Invention, such as will .enable others skilled | parts, as hereinafter set forth, and pointed 6o
. 1n theart towhich it appertains.to make and | out in the claims, -~ %
- 1o use the same., . R | 0! yi

~ Toall whom it may concern: -

B

. My invention relates to animprovementin | an elevation 6f my improved rotary engine, -
~ rotary engines, its object being to produce a | Fig. 2 18 an end view.' Fig. 3 is-an end view
‘rotary engine so. constructed and arranged | with the head removed, some of the parts be- 6 5
- thatit ean be easily, quickly, and effectually | ing shown in section. - Kigs. 4,5,6,7,8 and
1 reversed,. T . T T | 9 are detail views, Fig. 10is aseparate view
- Afurther object is to provide a rotary en- | of the lining. .-~ L
- - gine having sliding wings or pistons, with A represents ‘the engine-casing, which is
~.Ineans whereby said wings or pistons will be | elliptical in form, the ends being concenfrie. yo

 forced outwardly by the action of steam at a | with a shaft ‘B, which passes through the =~

- . 20 higherpressure and independent of thesteam | center of saild casing, sdid shaft being sup- =
- which drives the engine. . -~ | ported in journal-bearings B', carried by the
-+ A further object is to. comstruet a rotary
- engine in such manner that steam will be
- made toforce the pistons or wings outwardly
25 and so that the pipes which convey the steam |
- to the center of the disk or head for this pur-
- Dose will also serve to conduct;lubricating

ing boing secured together by means of suit- 75
able boltsa... A
Secured to or made integral with the shatt
‘B within the casing A is a revoluble head D,
in each face of which, in close proximity to

- | /material to the engine, whereby all parts
~ thereof will be thoroughly lubrieated.

S . ' R to_-_:eommuniéate-;With_}slotsf ¢, which extend
- 30 A further object is to construet the engine

{ through the journal-bearings of the shaft B

and through eonical bushings ¢"in said jour-
nal-bearings. Abracketd projects outwardly- =
from edch head Cand is provided with scrow- 8
‘threaded perforations for the aceom modation =
~of threaded boltsd’, which latter pass through -

‘perforations in the journal-bearings' B’ and~
‘are adapted at their pointed or wedge-shaped -
lower ends ¢? to enter the slots ¢ in the bush: go

ings ¢/, thus retaining said bushing in such =

| - 1n such manner that '110'?frictionaliorﬁ_steam_
- load will be imposed upon the revolving disk
- or head. e

- . . A further object is to 80 comstruct the en-

.35 gine that the steam will be admitted at dia-

- metrieally opposite points of the revolving

. disk or head, the devices for conducting the

- 8team being so arranged that ‘when the en-

N - gine is running in one direction one device.
40 or pipe will conduet the steam to the revolv- | posi

-~ ing head or disk to drive it, and when run- | top of the jo be fors _

- ning in the reverse ‘direction said pipe will will ‘appear farther on. " The b ushings may ~

' : .| be secured to .the'jonrnal'—bearings;by,:mea_n?s_-9;5 |
- - The revoluble disk or head D is provided - =

‘position that: the slots therein will be at the ..
'oumal—b!eat-ing;fota purpose which -
- act as the exhaust; and vice versa. -
~ A further object is to constructthe engine-
. 45 casing in such manner that the wings or pis-
- tons will have no movement in their slots in
- the revolution of the disk or head at the
‘time there is steam-pressure against them. _ ._ ‘The walls
A further object is to provide simple and.} of each slot are provided with V-shaped or
- -50 efficient packing devides whereby to insure | other shaped grooves ¢, in which similarly-
~~ the proper operation of the revolving disk or | shaped packing-strips e! are. ingerted. Both .
- head and the wings or pistons carried thereby. | heads C of the casing are also made with V-

'_'with-;a_}'E?eri?es_'(}f; preferably six or more, slots
¢, each of sufficient width and depth to re- -

‘heads C of the casing, said heads and thecas- =

the shaft B, a recess b is made and adapted 8o

ceive a sliding wing or piston /. The walls 1oc
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tion of similarly-shaped packing strips or
rings f'. Passing through the brackets d and
journal-bearings B’ and communicating with
slots ¢ are two pipes g g, which at their upper
ends are connected together by means of a
suitable coupling;said pipes g g being adapted
torecejve (in amanner hereinafter explained)

steam independent of the steam which-drives |

the engine. "From this construction and ar-

‘rangement of parts it will be seen that the

steam which passes through the pipes g ¢ |

will enter the grooves or slots ¢ in the bush-

ings ¢' and journal-bearings B’, from which |

it will pass to the recesses b and finally against

the inner ends of the pistons f, thus forcing 4

said wings or pistons against the inner wall
of the casing A. 'The escape of steam from
the recesses or slots ¢ behind the wings or pis-
tons f will be prevented by the packing-strips
e*, which,by the pressure of the steam and cen-
trifugal action, will be made to bear against
the faces of the wings or pistons and one side

- of the grooves and prevent the escape of steam

past them. The packing-rings f’ are in a

similar manner made to bearagainst the head J

- D and one side of their grooves.

20

35

Made in the heads C of the engine are ports
¢ 1, arranged in proximity to the edge or pe-
riphery of said heads at diametrically oppo-
site points, the ports in each head being
adapted tocommunicate by means of ducts ¢.
With one of the ducts ¢’ of each head C (pretf-
erably the upper one) a pipe E communicates,

whereby to conduet steam through both ports
in each head, the ports ¢ in one head being |

arranged. or located near one side of the en-

- gine in an oblique line with each other, while

40
43

50

55

the ports ¢ in the other head are arranged in

the reverse position, so that sfeam passing |
through the upper port of one head C will

drive the revoluble head D in one direction,
and the steam passing through the diagonally
opposite port of thé same head C will drive
said head D in the same direction at the same
time. | .
When the engine is to be used as a reversi-
ble motor, the upper ends of the large steam-
pipes E are each connected with a four-way
valve F, said valve being provided with an
exhaust F' and a steam-inlet pipe F° The
duct § of the valve F, through which live
steam is to pass, is made of a size preferably
about the size of the bore of the pipe E, while
the exhaust duct ' of said valve is made some-
what larger. In fact this exhaust-ductj is.
made considerably larger than the live-steam

. port 7, so that the exhaust may be open sooner

and later than the live-steam port, whereby
when it is desirable that the steam be partly
shut off in either direction the exhaust will

- not be cramped.

From the construction and arrangement of
the pipes E, ports ¢, ducts ¢/, and valve F it
will be readily seen that when steam is made

" to enter the engine through one of the pipes

o

J

kel

)

versa.

By means of the four-way valve ¥ the steam
may be nmiade to enter either pipe E and ex-
haust through the other, according to the di-
rection in which it is desired that the engine
shallrun. Inlike manner the engine may be
easily and effectually reversed, cither gradu-
ally or quickly, as desired, by simply manipu-
lating the valve F, which may be done by
means of an arm %, attached to-the squared

o 'éha;ﬁedz orother Sh'a..ﬁéd" grObVe_S-fo'r~the; -feCei;}f | E iﬁ:ﬁ'ﬂ,l exhaust thrdﬁgh the other, and vice

75

stem %' of the valve. The steam-inlet pipe

¥? is connected with the small steam-pipes ¢
g by means of couplings [ /' I?, whereby steam
will be permitted to pass through said small
steam-pipes g ¢ before it passes through the

valve F, and thus the steam passing through.

said pipes g ¢ and acting on the wings or pis-
tons f, as above explained, will not be con-
trolled by the valve F, but, on the contrary,
will be entirely independent thereof. A lu-

‘bricator G is connected with the coupling /'

80

and is also connected with the steam-inlet

pipe F? by means of a pipe n. -From this
construction it will be seen that not only the

fsle

live steam, which maintains the pistons in

proper position relatively to the inner walls
of the casing, will pass through the pipes,
but lubricating -o0il will be made to flow
from the lubricator G through said pipes g g

95

“and thus supply oil to the interior of the en-
“gine and thoroughly lubricate all the work-

ing parts therein in a thorough and effectual

By making the opposite ends of the casing
A concentrie with the revolving head D the
pistons f will have no movement in their slots
in the revoluble head while they are sub-
jected to the pressure of the steam.

ICC -
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In order to secure a smooth and durable

wearing-surface within the casing A and to

permit the removal of that surface should it

wear, I provide a wearing-strip X of plate-
steel within said casing. This wearing-strip
consists of a straight strip of plate-steel of
the same width as the case (the steel being
first tempered and ground) and of the proper
length to fit the inside circumference of the
case. The ends of the strip are cut at an
angle of about six degrees, and the strip be-

ing sprung into .the case the ends are abut-

ted for, say, half their width and then are
forced in, the angle compelling the wearing
strip or lining to spring out tightly against
all parts of the case. Of course the heads
when bolted to place will hold the lining
firmly. ' -

ITO .
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Inrotary engines as they are commonly con-

structed the revoluble head is supposed to
make a steam-tight connection with the cas-
ing at the nearest point to prevent the steam
from passing back.. I do away with this by
using six or more pistons, the space between

them being, of course, one-sixth of the cir-

cumference of the head, and I make the-ports
equal in length to one-twelfth of the circum-

125

130
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~ ference of the head, thus bringing their ends | plicated valve-gearing and no exposed parts
.~ Inplanesone-sixth of th‘eeircumference,.of the i-sit:ibj}ect*to-d'eStructio_n- by dust and- grit..
. head apart. Thus there is a,lWa,ya-on_e-piston'_ ‘When used as a reversible motor, it runs ex- 70
- between two of the ports, which prevents the | actly the same one way as the other and ig =~ =
.5 passage of steam from one port to the other | eontrolled by one handle attached to a simple
_Without.ca,rrying,axpistonwith;it.-.;. ‘“There be- | four-way valve. = R L
- Ing no necessity for the revoluble head to | Having f,ully:&eseribedmy-ixmenﬁun’,' what
- have a steam-tight connection with the cas- | Iclaim asnew, and desire tosecure by Letters 75 -
- ing, the Shortest diameter of ‘the casing is Patent, is— TR R PR
- 10 just sufficient to permif; the head D to revolve | 1. In arotary engine, the combination with =
. -_'fréely,':(m;t_stea,m-tights)and-,the;two_?ends of | a shaft, a casing two heads and journal-bear- il
 peseasing (which aro modified ellipses) are | ings carried by said hends, said journal-bear- -
- segments of a circle concentric with the shaft ings having grooves. therein, of g bushing in 8o
-~ of the engine, each being one-sixth of g com- | each journal-bearing, bhaving a slot therein,a
- 15 plete circle or a part of a full circle divided revoluble head having slots, carried by the'. =
- by the number of pistons in the revoluble | shaft, said revoluble head having recessesad- .- -
- . The importance of my departure from pre- withfthe_'_grod)vfe'S"_'_i_n'_-the. Jjournal - bearings, 85
. .viouscommon practice of using the éecentric | wings or pistons in the slots in the revoluble * ' .
20 form of a cas,'ing'for.a*roi:a,i‘y;engine_alld sub- | head, Dipes communicating with the slotsin -
- stituting therefor the ellipse is that the using | the bushings, and means for injecting steam =
o the steam equally and simultaneously above through said pipes to the center of the revo- -
~  .and below the revoluble head or runner arises | luble head and a;gainst'the-inne;rends of the go
- fromthefact that this gives a balanced steam- ‘wings or pistons, substantially as set forth. o
25 pressure on the revoluble head orrunnerand | 2. In arotary engine, the combination with. .
. eliminates journal load and consequent fric- | a casing, 1ts ends, a shaft and journal-bear- =

~ tion. Supposing that the steam was used on |ings for said shaft, of a slotied bushing in Lo

-one side only, there would be a steam-pres- | each Journal - bearing, & bracket projecting g5
- sure:due to the cross-sectional area of .the from each head,ajscrew-passing through.each--_' s
- 30 revoluble head multiplied by the Steam-pres- | bracket and a perforation in the journal-bear- -

*8ure to be resisted by the journals—a, pres- | ings and entering the slots in the bushings to

- .. 8ure greater by many times than fhat which | retain said slot at the top of the bearing, a o
.- was available for work., - SR revoluble head carried by said shaft and hav- 1co
- . Theports ¢ in the heads C of the engine are | ing recesses to communicate with the slotted: . =~ -
35 ;.dupl_ic_ateg; but it is manifest that in revers- ‘bushings, wings or pistons carried by said -~
- ingtheports will occupy different positions— | revoluble head, and pipes communicating .~ o
that is to say, at one time or when the engine | with said slotted bushings, w] ereby steam -
‘18 running in one direction the ports ¢ of one | will be transmitted to the: center of the revo- 105
- head C will be inlet-ports and when running luble head to foree the ‘wings or pistons out- S
40 In the reverse direction said ports (which. wardly, substantially as set forth, . . . .
- ~were formerly inlet-ports) will be exhaust- | 3, Ina rotary engine, the combinationwith ==
. ports, as above alluded to.. This difference | a casing, its ends, a shaft and journal-bear- = -
- of position amounts to exactly one-sixth of a 1ngs for said shaft; of -a slotteq ‘bushing in 110
. revolution when 8ix pistons are used, and as | said j ournal-bearing adapted to communicate -
- 45 the ports are one-twelfth of arevolutionlong | with" grooves. in said journal bearings, a
it is manifest that in the close part of the cas- | bracket projecti-ng_from each head, a screw =
~ ing A it will always be one-sixth-of .3 revolu- passing through each bracket and perfora- o
- . tion also between the smaller end of the ports tions in the journal-bearings, and adapted to 115
- inone head to- the smaller end of the con- -enter the_slt)tted-bushin’gs, a revoluble head SR
. 50 tiguous port in the.other. . Thus there is al- | carried . by said shaft and having recesses to .
- - ways one piston between, two of thé ports, communicate with the grooves in the journal-
-+ which does away with the need of the revo- | bearings, wings or pistons carried by said .
. luble .head making*a"*at@am;-tiglat joint with revoluble head, and pipes- communicating r20
. the casing A, = As the ports of each head C'| with said- slotted bushings, Substantially as
.55 are connected. together by a duct Or passage, | set forth,” R EEE T -~
" the steam will enter the casing above and be- | 4. In arotary engine, the'combination with

o low the revoluble he d D equally and in-nni-. & casing, its head, a shaft and journal-bear-
.8on. The ports ¢ may, if desired, be located ‘ings for said Shaft, of! a slotted -bushing in 125 |
~_ In the casing A instead of the heads C. - each ‘journal-bearing adapted to. communi-
60" "The jbﬂrnal-.bem;ings-B{-:a;re: provided ex- | eate with grooves in the ‘Journal-bearings, s, =
- ternally with _sere'ivethre'ad’s;for:the reception bracket projecting from each head, a screw =
. of:stuffing-boxes, which ‘comprise collars ¢ -passing through each bracket and perfora- S
~and follower o', and. between the former and tions _i'n.'j;the_tjou’rn&l—bearings, nnts on said 130
. the metal conical bushing ¢’ fiexible. or other Serews adapted to bear against the journal- ~
65 packing is"preferab]y.-em'ployed. T ‘bearings and brackets, a wedge at the lower =
.'{;M'y'.improt{edaen'gin?eis- & very simple sub- | end of each screw and adapted to enter the,
.- stantial rotary motor. It PIssesses no com- | slotted bﬂs’hingﬁt_a revoluble head carried by
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said shaft and havmw a recess to communi- | a casing, its ends or heads, a shaft, and jour-

cate with the recesses in the journal-bearings,
wings or pistons carried by said revoluble
head and steam-pipes communicating with
said slotted bushings, substantially as set

. forth.

10

~slot, the space between said wings or pistons-

5. in a rotary engine, the combination with
a casing and its 1183db of -a shaft, a revolu-
ble head earricd by s,md shaft, smd revoluble |
shaft having six slots, awing or piston in each

- bemﬂ' equal to one-sixth of mevolutmn of the

20

_revoluble head, steam-ports in the heads of
the casing arr a,nfred apart a distance equal to
one-sixth of the cmcumferenee of the revolu-
‘ble head and each of a length equal to one- |

twelfth of the circumference of said revolu-
ble head, whereby there will always be a wing
or pl&tOIl between two of the ports so that the
passage of steam from one port to another
without carrying a wing or piston with it,

- will be prevented subst&ntlally as set forth.

6. Inar ota,ly engine, the combination with

n&l—bearmws for said sha.ft of a slotted bush-

25

inginsaid. Jeumcﬂ-—bearmws thelatterbaving

a perfom‘rmn & device passing through the
perforation in each journal-bearing and enter-
Ing a slot in the bushing to retain smd slot at
the e topof the bearing, a revoluble head orrun-
ner carried by sald shaft and having recesses
to communicate with the slotted bushmfﬂ;

wings or pistons carried by said revoluble
hoad or runner, and pipes communicating
with said slotted bushings whereby steam Wlll
-be transmitted to the center of the revoluble
head or runner to force the wings or pistons
outwardly, substantially as set. f01 th.

In testimony whereof I have signed this
specification in the presence of two subscmb—
ing witnesses.

GEORGE W. SOULE.

Witnesses:
T. J. TURNER,
T. H. STUChEY
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